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issue to view the questions to which these answers
refer.
L A B O R A T O R Y R E S U L T S A N D
O U T C O M E
The aspirate grew Salmonella enteritidis, resistant to
ampicillin and susceptible to third generation
cephalosporins, quinolones and trimethoprim/
sulfamethoxazole. Blood cultures were sterile.
The I.V. administration of cefotaxime was contin-
ued for 7 days, followed by oral trimethoprim/
sulfamethoxazole (320/1600 mg/24 h) for a further
4 weeks after discharge.
No history of diarrheal disease was reported
in the child or other members of his family during
the last months, so the origin of the Salmonella
infection could not be determined. At one-year
follow up, the patient was pain free, his right
knee joint was fully functional and a successful
remodeling of the bone was apparent in radio-
graphs (Figure 1).
A N S W E R S
1. The main etiological agent of acute osteomye-
litis in children is Staphylococcus aureus, but the
finding of Gram-negative bacteria eliminated
this possibility. The problem in this case was
that there was no evidence of trauma or any
antecedent or concomitant focal infection,
which would be the source of the gram-
negative bacteria. Most studies are focused on
specific patient groups, including neonates,
patients suffering from malignant diseases,
patients undergoing surgery, patients follow-
ing trauma, alcoholics etc., where a Gram-
negative bacillus (usually Enterobacteriaceae or
Pseudomonas species) could cause a bone infec-
tion. Because no underlying disease was found,
the Enterobacteriaceae would be the most prob-
able infective agent in this case, because of
their frequency in almost all types of infections
in children. Escherichia coli, anaerobes, S. spp.
were some diagnostic hypotheses that were
proposed, while the culture results were
awaited.
2. Because of the well-known relation of hemoglo-
binopathies and Salmonella osteomyelitis, the
hemoglobin electrophoresis results would be
useful if this organism were isolated from bac-
terial cultures. Basic immunological laboratory
tests were ordered, because the possibility of a
collagen disease should be excluded. Focal
infections could develop in case of a previously
damaged joint and cause concomitant osteo-
myelitis, although in our case this was not very
likely.
3. The therapeutic approach was, in our opinion,
correct. Antistaphylococcal penicillins are the
most appropriate antimicrobial agents against
S. aureus, the most frequent cause of osteomye-
litis in children. But after the finding of Gram-
negative bacteria and until the time that the
identification of the organism and the antimi-
crobial susceptibility testing results became
available, a third generation cephalosporin
was a reasonable therapeutic choice.
D I S C U S S I O N
Salmonella osteomyelitis has been associated with
various conditions, including sickle cell disease,
surgical operations, administration of immuno-
suppresive or cytotoxic agents, intravenous drug
abuse, immunologic deficiency, HIV infection,
bone fractures and systemic lupus erythematosus
[1–3]. In sickle hemoglobinopathy, the entry of
bacteria into the circulation may be facilitated by
gastrointestinal infarcts and the diminished
immune response is an additional predisposing
factor for the Salmonella bone infection, especially
if endosteal infarcts are present [4].
Few cases of Salmonella osteomyelitis have been
reported in healthy individuals and our case is, to
our knowledge, the first one described in Greece
[1,5–7]. It is not known why Salmonella osteomye-
litis may occur in individuals without any known
risk factors, but there is the possibility that some
strains carry specific virulence factors that allow
them to be more infective than others. Miscella-
neous non-typhoid Salmonella species have been
implicated in bone infections [1–3,8,9] including
S.enteritidis, as in the presented case. The infection
is usually localized in the bones of the lower
extremities, especially the proximal metaphysis
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of the tibia, which is in agreement with our find-
ings [8,10]. However, it has occasionally been
reported in the scull, the pelvis and the spinal
column as well [5,7,11].
It is concluded that Salmonella species should be
considered as a possible pathogen in osteomyelitis
cases in previously healthy children. Surgical
drainage of the infectious material and bacterio-
logical cultures for the isolation of the responsible
pathogen are indispensable for making the proper
therapeutic decisions.
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Figure 1 Radiographs, 10 months
after the operation.
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